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Abstract

The Gardening activity is regarded as effective in improving psychological
function. However, the psychological effects of the infant from mothers who
engage in gardening activity are not well known. This study conducted an ex-
ploratory pilot study to confirm the psychological effects of the gardening ac-
tivity on mother and their infant. Fifteen postpartum women with infants
under one-year-old participated in this study. They participated in eight gar-
dening activities. This study asked mothers questions about their infant’s
emotional state, attachment to their infant, postpartum depression, and pa-
renting stress before and after the gardening activity. 100% of the participants
completed the gardening activity sessions. As a result, the rhythmicity score
of the Revised Infant Temperament Questionnaire (RITQ), a measure of in-
fant’s emotional aspects was a significant increase than pre-test (¢ = -2.827, p
= 0.013). Attachment score was significantly improved than pre-test (¢ =
2.432, p = 0.029). Stress regarding parents score was also significantly im-
proved than pre-test (£ = 2.299, p = 0.037). These findings provide evidence
that the effects of gardening activities on the psychological effects of postpar-
tum women and their infant. Future studies with larger subject cohorts are
warranted to confirm the findings of this pilot exploratory study.

Keywords

Postpartum Women, Infant, Gardening Activity, Intervention, Psychological
Change, Postpartum Care

1. Introduction

A mother’s mental health is known to have a variety of effects on the child
(Network NECCR, 1999; Olfson et al., 2003; Weissman et al., 1997; McLennan
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et al., 2001; Kahn et al., 2002). In other words, a mother’s mental health is im-
portant for the healthy growth of the child. One of the most often mentioned
mental health issues for mothers is postpartum depression. Many studies have
suggested that women are more susceptible to depression during pregnancy and
postpartum (Evans et al., 2001; Gavin et al., 2005; Pitt, 1968; Zaers et al., 2008).
Previous studies have reported that the incidence and prevalence of postpartum
depression is about 10%, respectively (Pitt, 1968; Kumar & Robson, 1984; O’Hara
& Swain, 1996). Although there are many efforts to improve postpartum depres-
sion (Rowan et al., 2015; Zinga et al., 2005; Kozhimannil et al., 2011; Simbhi et al.,
2019; Horowitz & Goodman, 2005), many women who have postpartum depres-
sion often hesitate to consult a specialist due to the difficulty of going to the hos-
pital with an infant or having trouble with medication while breastfeeding (Koz-
himannil et al., 2011; Bilszta et al., 2010). Leaving postpartum depression un-
treated can increase the risk of it becoming severe or chronic (Dunkel & Tanner,
2012; Brennan et al., 2000), so less burdensome measures for mother who have
given birth is necessary. This study focused on gardening activities that can be
easily carried out in one’s garden or balcony planter at one’s leisure because we
believe that it is less burdensome for mothers who are taking care of their infants
at home.

The gardening activity is based not only on the effects of a series of the gar-
dening activity of growing, harvesting and incorporating them into life but also
on the effect of the physical function being restored as well as the attachment to
the plant (Hayashi et al., 2008; Gonzalez et al., 2010; Hansen-Ketchum et al.,
2009; Maller et al., 2006; Page, 2008; Haller et al., 2019; Rappe, 2005). Addition-
ally, the gardening activity is thought to have psychological improvement effects
such as gaining self-confidence, sense of achievement, satisfaction, joy, and hap-
piness, as well as relieving stress (Sempik et al., 2003; Ulrich et al., 1991); Al-
though many studies have been conducted using the gardening activity with the
children, adults, elderly, people with disabilities and ailing patient (Cimprich,
1993; Relf & Dorn, 1995; Simon & Straus, 1998; Cimprich & Ronis, 2003; Kam &
Siu, 2010; Gonzalez et al., 2010; Kim et al., 2012; Kotozaki, 2014). Waliczek et al.
reported that children’s gardening activities could help children’s self-esteem
and stress reduction (Waliczek et al., 2000). Also, Eriksson et al. reported that
five women with stress-related illnesses engaged in three months of gardening
activities that resulted in positive moods and promoted gardening activities
(Eriksson et al., 2010).

However, the psychological effects of gardening activity on postpartum women
and their infants are unknown. This study aimed to clarify the psychological ef-
fects of the gardening activity on mother and their infant by an exploratory pilot

study.

2. Materials and Methods
2.1. Study Design

The present study is a part of a project investigating the effects of gardening
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activities on postpartum women and their infants and was an exploratory pi-
lot study. The Research Ethics Committee of Iwate Medical University ap-
proved all procedures (MH2018-512). This study registered at the University
Hospital Medical Information Network (UMIN) Clinical Trials Registry (ID:
UMINO000034331), written informed consent from all participants.

All procedures were performed under the Helsinki Declaration because our
analyses were exploratory rather than hypothesis-driven, a priori power analysis

not performed to determine the sample size.

2.2. Study Subjects

This study recruited 15 healthy women (mean age: 30.4 + 3.2 years old) of about
one year after childbirth recruited by newspaper advertisement. The consolidat-
ed standards of reporting trial (CONSORT) flowchart provided in Figure 1.
There were 15 participants, and the response rate was 100%. Their infant was
cared for by nursery staff in a particular location while the mother did their gar-

dening activity.

[ Enrollment } Assessed for eligibility (n =

15)

Excluded (n = 0)

+ Not meeting inclusion criteria
R (n=0)

"| + Declined to participate (n = 0)
+ Otherreasons (n = 0)

No randomization

Allocated to intervention (n = 15)

Allocation + Received allocated intervention (n = 15)

+ Did not receive allocated intervention
(give reasons) (n = 0)

A4

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 0)

A 4

Analysed (n = 15)
Analysis + Excluded from analysis (give reasons) (n = 0)

Figure 1. Consolidated standards of reporting trial (CONSORT) diagram.
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2.3. Intervention

Participants were asked to attend a total of eight gardening activities once a week
at the lecture room of Iwate Medical University. The activity is guided by a faci-
litator with experience in leading community gardening activities. The facilitator
was a gardener and gardening instructor for over ten years. In this gardening ac-
tivity, participants planted and nurtured plants, weeded, gathered the flowers
they grew, and made a herbarium from the plants they grew into dried flowers.
This activity was not part of the ordinary farm work. The participants who at-
tended to enjoy the experience and not learn how to play the gardening touched
the plant. Each time the facilitator presented an actual plant, explaining it to the
students and teaching them how to plant and care for it, and participants expe-
rienced touching, potting, and caring for the plants while listening to the facili-
tator’s explanations. The facilitator checked the participants’ work and modified
it. Rather than giving the participants spoon-feed instructions, the facilitator
gave them instructions, and the participants themselves corrected it did. Partici-
pants also did daily gardening activities at home using the same plants. Partici-
pants completed a series of psychological measurements before beginning the
program schedule (Pre-test). After eight weeks, participants re-examined using

the same psychological measurements (Post-test).

2.4. Measurements

The current study carried out the following measures in the pre- and post-test.
The infant’s temperament was assessed by the Japanese version of the Revised
Infant Temperament Questionnaire (RITQ) (Kikuno & Kikuno, 2015). This test
includes 21-items and scored a four-point scale. The parents will answer the
questionnaire. Adaptiveness, gustatory sensitivity, rhythmicity, frustration to-
lerance, visual sensitivity, persistence and persistence of attention, and tactile
sensitivity will be assessed. The higher the score, the more it applies to them. The
Japanese version of the Mother assessed the attachment-to-Infant Bonding Scale
(MIBS-]) (Yoshida et al., 2012). This scale is a 10-item Likert-type questionnaire.
A higher MIBS-] score indicates more negative feelings towards the infants. Post-
partum depression was assessed by the Japanese version of the Edinburgh Post-
partum Depression Scale (EPDS) (Okano et al., 1996). The EPDS is a commonly
used tool to screen for depression symptoms, including anxiety, feelings of guilt,
and dysphoria, during and after pregnancy. The 10-item self-reported ques-
tionnaire assessed the frequency of depressive symptoms over the previous seven
days and scored using a four-point scale (from zero to three). A higher score in-
dicates a higher degree of depressive symptoms. Postpartum stress was assessed
by the Japanese version of the Parenting Stress Index (PSI) (Narama et al., 1999).
The PSI includes 78 items classified into seven subscales for the stress regarding
children (PSIc) and eight subscales for the stress regarding parents (PSIp). The
PSI is scored on a five-point scale, with a higher score indicating a high parent-

ing stress level.
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2.5. Statistical Analyses

Data analyses were carried out with SPSS version 25 (IBM Corp., Armonk, NY,
USA). We used within-group t-tests to compare pre- and post-test. Statistical

significance was designated as p < 0.05.

3. Results

Participant characteristics are showed in Table 1. More than half of the partici-
pants (66.7%) were in their 30s. About half of the participants (46.7%) had a
higher level of education. Also, 86.7% of participants were married at the time of
the study. More than half of the participants (53.3%) had their first birth. The
average age of their infants was 6.9 £ 3.0 months.

The comparison of pre and post-test scores are showed in Table 2. Rhythmic-
ity score of the RITQ was a significant increase than pre-test (# = —2.827, p =
0.013). Also, MIBS-] of post-test was significantly improved than pre-test (¢ =
2.432, p = 0.029). EPDS score, PSIp subscale score, and competence as parent
score in PSIp subscale of post-test was significantly improved than pre-test
(EPDS: ¢ = 3.659, p = 0.003; PSIp subscale: = 2.299, p = 0.037; competence as
parent score in PSIp: t=2.765, p=0.015).

4. Discussion

The present study is the first to investigate the psychological effects of the garden-
ing activity on mother and their infant by an exploratory pilot study. Consequently,

the infants of mothers who engaged in gardening activities had better rhythmicity.

Table 1. Participant characteristics (n = 15).

Variables
Age (mean * SD) 304 +3.2

Highest educational attainment (%)

High school 26.7
College 26.7
University or more 46.7

Marital status (%)

Single 6.7
Married 86.7
Divorce 6.7

Number of children (%)

One 53.3
Two 333
Three or more 13.3
Age of their infants (mean + SD months) 6.9 +3.0

SD, standard deviation.
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Table 2. RITQ, MIBS-J, EPDS, and PSI scores between pre- and post-test.

pre-test, mean post-test, mean

(SD) (SD) t pvalue
RITQ
Adaptiveness 5.9 (1.4) 5.6 (1.3) 1.16 0.265
Gustatory sensitivity 4.3 (3.9) 3.8 (3.5) 1.705 0.11
Rhythmicity 5.3(1.8) 6.2 (2.2) -2.827  0.013
Frustration tolerance 5.4 (1.5) 5.2 (1.5) 0.764 0.458
Visual sensitivity 5.1(1.8) 49(1.6) 0.487 0.634
Persistence and persistence of attention 2.8 (4.0) 2.8 (3.8) 0 1
Tactile sensitivity 5.1(2.1) 5.2 (2.2) -0.292 0.774
MIBS-] 114 (1.4) 9.6 (2.4) 2432 0.029
EPDS 2.8(2.7) 1.3 (2.5) 3.659 0.003
PSI
PSIc 58.9 (16.7) 59.1 (18.8) -0.076  0.941
Little effort to please parent 9.8 (2.2) 9.5 (1.8) 0.807 0.433
Child mood displeased 12.5 (5.3) 11.7 (5.6) 1.178 0.259
Child does not fulfill parent’s expections 7.2 (3.6) 7.3 (3.3) -0.269  0.792
Distractibility/hyperactivity 11.9 (5.5) 12.7 (4.9) -0.732  0.476
Child follows parent/not accept 6.8 (2.7) 7.3 (3.5) -0.953  0.357
Feel something is wrong with child 5.0 (1.8) 5.2 (2.1) -0.612 0.55
Hypersensitivity/lack of adaptability 5.7 (2.8) 5.4 (2.7) 0.845 0.413
PSIp 76.3 (23.2) 72.3 (22.9) 2.299 0.037
Role restriction 14.7 (6.3) 14.1 (6.3) 1.085 0.296
Social isolation 11.0 (3.8) 10.5 (3.7) 0.798 0.438
Relationship with spouse 9.6 (4.8) 9.5 (4.7) 0.695 0.499
Competence as parent 18.1 (4.3) 16.2 (4.2) 2.765 0.015
Depression/sense of guilt 6.3 (4.0) 5.5(2.8) 1.468 0.164
Despondency after dischange 6.5 (3.0) 6.4 (3.0) 0.323 0.751
Difficulty feeling attachment 4.7 (2.5) 4.7 (2.5) 0 1
Health condition 5.5 (2.0) 5.4 (2.2) 0.193 0.849

SD, standard deviation. Statistical significant (p < 0.05). RITQ, Revised Infant Temperament Questionnaire;
MIBS-J, The Japanese version of the Mother assessed the attachment-to-Infant Bonding Scale; EPDS,
Edinburgh Postnatal Depression Scale; PSI, Parenting Stress Index; PCIc, the stress regarding children of
PSIL; PSIp, the stress regarding parents of PSI.

Also, maternal attachment, postpartum depression, and parenting stress im-
proved after the gardening activity. These results may help in understanding
what the gardening activity affect postpartum women and their infants.

One of the findings of this study was improving the infant’s rhythmicity after

the gardening activity. The gardening activity has been reported to improve so-
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cial aspects such as improved cooperativeness and time management skills and
rhythmicity and improvements in mental health (Simon & Straus, 1998; Relf &
Dorn, 1995). The children who have rhythmicity are more likely to have smooth
parenting because their mothers are more likely to predict their children’s beha-
vior and regularly respond to their mothers’ parenting (Kikuno & Kikuno, 2015).
In the present study, although the infants themselves did not participate in the
gardening activity, it seems that gardening activity may have had a positive effect
on the infant’s rhythmicity due to the mother’s psychological improvement and
the changes in their responses to the infants.

The second thing this study revealed was that the mother’s attachment to the
baby increased after the gardening activity. The gardening activity has the effect
of developing an attachment to plants (Page, 2008; Haller et al., 2019; Rappe,
2005). There seems to be an overlap between the act of growing plants and
child-rearing in the “raising” part (Kim & Park, 2016; Koga & Iwasaki, 2018). A
study of mothers with children between the ages of four and seven reported that
mothers’ gardening activity improved the mother-child relationship and led to
positive changes (Kim & Park, 2016). Growing plants and feeling the process of
their growth in gardening activity will lead to a sense of attachment, accom-
plishment, and confidence (Kim & Park, 2016). Also, in a study of the healing
effects of greenery by text mining, the experience of healing was extracted from
active involvement in “growing” and “decorating” plants (Koga & Iwasaki, 2018).
From an evolutionary psychological perspective, it has been reported that plants
evoke strong positive emotions due to their longstanding relationship with food
resources (Koga & Iwasaki, 2018). The mothers who participated in this study
also felt that the number of gardening activities overlapped with the plants and
their children’s development, and their feelings towards their infants may have
also changed to more positive emotions.

The third finding of this study was that mothers’ depression and parenting
stress increased after gardening activity. However, there were no studies that
used the gardening activity to improve mental health failure in postpartum
women. The gardening activity with mothers with children aged from four to
seven years has been reported to have significantly improved parenting stress
levels after the gardening activity (Kim & Park, 2016). The stress-reducing ef-
fects by using gardening activity have been reported in several previous studies
(Francis & Hester, 1992; Milligan et al., 2004; Gross & Lane, 2007; Hayashi et al.,
2008; Eriksson et al., 2010). Other studies have shown that gardening is related
to a lower likelihood of depression (Teychenne et al., 2008). It has been reported
that many of the reasons for gardening are relaxation and stress reduction (Dun-
nett & Qasim, 2000; Armstrong, 2000; Clayton, 2007). Being in contact with
plants through the gardening activity may help calm the mood and stabilize the
mind, resulting in an improvement in stressful and depressive states. It might be
said that gardening activity has had a similar effect on postpartum depression

and parenting stress.
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There are several limitations to this study. First, since this study was an ex-
ploratory pilot study, the sample size was not set. Second, although this study
was an exploratory pilot study and was set up as a single-armed study, it is sus-
ceptible to the influence of confounding factors for not providing the control
condition. Alongside with revision of the program, future randomized control
trials are required to validate the program’s effectiveness. Third, a follow-up pe-
riod was not established in this study because it was an exploratory pilot study.
Fourth, this study is examining whether there is any change in horticultural ac-
tivities over two months, and the sustainability of the effect is not an item to be
examined. Finally, emotional change in the infants of this study was an objective
assessment of the mother. Because infants are difficult to assess directly through
questionnaires and other forms of assessment, it may be necessary in the future
to consider using a visual assessment tool such as near-infrared spectroscopy
(NIRS), for example. That point needs to be considered in the future.

In conclusion, this study provided preliminary evidence about the psycholog-
ical effects of gardening activity on mother and their infant. The gardening ac-
tivity may be used as excellent psychological care to help postpartum women
and their infants stay healthy. Simple gardening activities at home as psycholog-
ical support in the context of the current coronavirus disease 2019 (CODID-19)
epidemic and simple gardening activities could be incorporated into workshops
for postpartum women held by businesses and governments to create an envi-
ronment in which postpartum women and their infants can readily participate

and promote mental health care for mothers.
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